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DATE: September 3 0 ,  1 9 7 0  

FROM: B. H .  Crane 

ABSTRACT 

Four b a s i c  approaches t o  schedul ing medical 
Experiments M092, M093, and M 1 7 1  a r e  examined wi th  r e s p e c t  
t o  a b a s i c  i n - f l i g h t  work week, i nc lud ing  cont inuous manning 
of t h e  ATM console  dur ing  c r e w  working hours .  The f o u r  
approaches may be desc r ibed  q u a l i t a t i v e l y  as fol lows:  

1. N o  more than  one experiment t r i a l  
p e r  man p e r  day 

a. Same experiment f o r  each crewman 

b. D i f f e r e n t  experiments f o r  each 
crewman 

2.  A l l  t h r e e  experiments ass igned  t o  t h e  
same subject consecut ive ly  i.n a s i n g l e  t r i a l  

a. One s u b j e c t  per day 

b.  Up t o  t w o  s u b j e c t s  p e r  day 

If Experiment M093, Vectorcardiogram, i s  scheduled 
once every t h i r d  day f o r  each crewman, as p r e s e n t l y  r equ i r ed ,  
none of  t h e s e  approaches permits  schedul ing every seventh 
mission day as a "day off" for  t h e  crew. T h i s  d i f f i c u l t y  
can be  reso lved  by al lowing days o f f  t o  f a l l  s i x  o r  e i g h t  
days a p a r t ,  where necessary ,  o r  by schedul ing a t  l eas t  one 
t r i a l  of M093 on each day o f f .  The a l t e r n a t i v e  i s  t o  allow 
t r i a l s  of M093 t o  be scheduled two o r  f o u r  days a p a r t  where 
necessary .  

R e a l  t i m e  depa r tu re s  from schedul ing p a t t e r n s  
e s t a b l i s h e d  by any of  t h e  four  approaches w i l l  be d i f f i c u l t  
t o  achieve  without  v i o l a t i n g  medical-experiment schedul ing 
c o n s t r a i n t s .  This  emphasizes t h e  d e s i r a b i l i t y  o f  minimizing 
i n t e r f e r e n c e  between EREP o p p o r t u n i t i e s  and scheduled 
medical experiments.  
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SUBJECT: Scheduling of Three Skylab DATE: September 30, 1970 
Medical Experiments - Case 610 

FROM: B. H. Crane 

MEMORANDUM FOR FILE 

I. Introduction 

The highest priority experiments on the first 
Skylab mission include medical experiments, Apollo Telescope 
Mount (ATM) experiments, and the Earth Resources Experiment 
Package (EREP). These experiments will be scheduled relative 
to a basic cycle of daily crew living, systems housekeeping, 
and mission-related tasks. Conflicts in scheduling high 
priority experiments must be resolved as a basis for examining 
further the options available for scheduling corollary 
experiments. 

In addition to Experiment MQ71,* which is scheduled 
along with meals, three medical experiments are highly 
constrained relative to the basic cycle of eating and sleeping: 

1. M092 - Inflight Lower Body Negative Pressure 

2. M093 - Vectorcardiogram 
3. M171 - Metabolic Activity 

Each trial of these experiments must be preceded by at least 
three hours of fasting by the subject. More flexibility exists 
in the scheduling of a fourth experiment, M131 - Human 
Vestibular Function, because it can be scheduled anytime after 
an hour of fasting by the subject. 

between scheduling of these medical experiments and full 
manning of the ATM console for monitoring of solar activity. 

It is highly desirable to minimize the interference 

*Activities scheduled as M071 are associated with the 
following four medical experiments: 

M071 - Mineral Balance 
M073 - Bioassay of Body Fluids 
M074 - Specimen Mass Measurement 
M172 - Body Mass Measurement 
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I t  i s  also d e s i r a b l e  t o  inco rpora t e  as much f l e x i b i l i t y  as  
p o s s i b l e  i n  schedul ing  the m e d i c a l  experiments so t h a t  EREP 
passes  can be scheduled i n  r e a l  t i m e  wi thout  c o n f l i c t .  EREP 
experiments cannot  be scheduled r e l i a b l y  pre-mission hecause 
cloud cover and t h e  e x a c t  geometry of p a s s e s  over  cand ida te  
si tes cannot be a c c u r a t e l y  p red ic t ed .  

Four a l t e r n a t i v e  approaches t o  schedul ing M092, 
M093, and M 1 7 1  are examined i n  t h i s  memorandum f o r  the f i r s t  
Skylab mission (SL-l/SL-2). Scheduling of these experiments 
i s  based on major b locks  of c r e w  time requ i r ed  for the 
a c t i v i t i e s  of i n t e r e s t ,  sub jec t  t o  a set of  ground r u l e s  and 
c o n s t r a i n t s  presented  i n  t h e  Appendix. T h e  purpose of t h e s e  
schedules  i s  simply t o  o b t a i n  an o v e r a l l  look a t  some of the 
o p t i o n s  p r e s e n t l y  a v a i l a b l e  fo r  schedul ing h igh -p r io r i ty  
experiments.  

11. Basic Cycle of Daily Crew A c t i v i t y  

The basic c y c l e  o f  d a i l y  c r e w  a c t i v i t y  dur ing  on- 
o r b i t  phases of a Skylab mission is  shown i n  F igu re  1, ob ta ined  
f r o m  Reference 1. A fourteen-hour pe r iod  each day is devoted 
p r i m a r i l y  t o  s l eep ing ,  e a t i n g ,  pe r sona l  hygiene, mission 
planning,  and free t i m e  f o r  the c r e w .  T h e  remaining t e n  hours  
i n  t he  c r e w  day are a v a i l a b l e  for  experiments,  lunch, and 
d a i l y  systems housekeeping ac t iv i t ies .  Lunch may ba scheduled 
w i t h i n  p l u s  o r  minus an hour of t6e time shown. 

Systems housekeeping tasks  are not  y e t  w e l l  def ined .  
They may inc lude  monitor ing,  maintenance, and o t h e r  r e p e t i t i v e  
o p e r a t i o n s  a s s o c i a t e d  w i t h  i nhab i t ing  t h e  c l u s t e r .  One and a 
h a l f  hours p e r  man i s  a l l o t t e d  each day t o  cover these tasks. 
Although t h e r e  i s  a g e n e r a l  d e s i r e  t o  d i s t r i b u t e  system monitor ing 
throughout  t h e  day (as i n  Figure 1) , it is assumed t h a t  these 
t a sks  can be rescheduled,  i f  needed, t o  accommodate medical 
experiments,  ATM monitor ing,  o r  EREP passes .  

I n  a d d i t i o n  t o  the t a sks  s b v n  in Figure  1, a l l  three 
crewmen devote  as much as half an hour a f te r  each m e a l  t o  t a s k s  
a s s o c i a t e d  w i t h  Experiment M071.  These tasks  a r e  scheduled as  
h a l f  hour blocks f o r  purposes of t h i s  s tudy .  T h e  t i m e  a c t u a l l y  
r e q u i r e d  i s  cont ingent  upon whether a crewman consumes a l l  food 
p r e s c r i b e d  f o r  a given meal and how o f t e n  he uses  t h e  w a s t e  
management f a c i l i t i e s .  

With t h e  except ion  of M071, it is  assumed t h a t  
experiments  cannot be scheduled be fo re  the second f u l l  c r e w  
day of  the mission nor  after t h e  twen ty - f i f th  c r e w  day t o  
pe rmi t  t i m e  f o r  a c t i v a t i o n  and d e a c t i v a t i o n  of t h e  workshop. 
The twenty-s ixth mission day is l a r g e l y  taken up by an EVA 
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fo r  ATM f i l m  r e t r i e v a l .  The p re sen t  b a s e l i n e  f l i g h t  p l an  
fo r  SL-l/SL-2 a l s o  shows a n  EVA on t h e  seventeenth  mission 
day f o r  Experiments D O 2 1  and D024.* Days seven, f o u r t e e n ,  
and twenty-one are days o f f  from a l l  experiment t asks  
except  M071. 

111. Manning of t h e  ATM Console 

Continuous observa t ion  of s o l a r  a c t i v i t y  i s  
d e s i r e d  a t  t h e  ATM console  throughout t h e  crew's working 
hours ,  except  dur ing  EREP passes .  Normally t h e  sun i s  
v i s i b l e  t o  t h e  s p a c e c r a f t  over roughly two-thirds  of each 
o r b i t .  Longer d a y l i g h t  passes  occur  for  va lues  of B above 
f i f t y  degrees.** A t  t h e  h ighes t  va lues  of 6 t ha t  occur  
du r ing  Skylab miss ions ,  t h e  s u n  can be v i s i b l e  cont inuously 
f o r  s e v e r a l  days. 
s o l a r  viewing, however, because t h e  sun i s  s t i l l  masked by 
t h e  ear th ' s  atmosphere dur ing  p a r t  of each o r b i t .  I n  
a d d i t i o n ,  approximately a t h i r d  of each o r b i t  i s  normally 
devoted t o  dumping accumulated momentum i n  the c o n t r o l  
moment gyros ( C M G ' s )  . 

t o  have t h e  ATM console  cont inuously manned dur ing  c r e w  working 
hours .  One crewman w i l l  have t o  eat  lunch a t  the ATM console ,  
u n l e s s  lunch can be s taggered  t o  permit  a change of crewmen 
inbetween. If a crewman i s  requi red  t o  ea t  lunch a t  the console ,  
it i s  assumed t h a t  M071 can be scheduled wi thout  c o n f l i c t .  
One crewman i s  a l s o  a t  the ATM console  dur ing  the  "evening" 
p o r t i o n  of t h e  c r e w  day while  the other  two crewmen a r e  doing 
mis s ion  planning or  are o f f  duty.  

N o t  a l l  of t h i s  t i m e  i s  a v a i l a b l e  fo r  

This  s tudy  adheres  t o  t h e  p r e s e n t l y  base l ined  p l a n  

Continuous manning of t h e  ATM prec ludes  schedul ing 
other  t a s k s  along w i t h  t r i a l s  of M092, M093, or M 1 7 1 ,  which 
r e q u i r e  both  a s u b j e c t  and observer .  Thus, systems housekeeping 
cannot  be scheduled i n  t he  l a t e  "af ternoon" of the c r e w  day 
when medical experiments a r e  scheduled a t  t h i s  t i m e ,  us ing  
t h e  ground r u l e s  adopted i n  t h i s  s tudy .  
M093, o r  M171 must be scheduled i n  t h e  l a te  "af te rnoon"  t o  
pe rmi t  t i m e  f o r  days o f f  from these experiments ,  a s  shown i n  
t h e  sample schedules .  

Some t r i a l s  of M092, 

*DO21 - Expandable Airlock Technology 
~ 0 2 4  - T h e r m a l  Control  Coat ings 

* * B  i s  t h e  angle  between the s p a c e c r a f t  o r h i t a l  p l ane  
and a l i n e  between t h e  cen te r  of t h e  e a r t h  and the c e n t e r  
of t h e  sun. 
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I V .  Earth-Resources Oppor tuni t ies  

EREP experiments m u s t  be  performed dur ing  a pass  
over  some p re - se l ec t ed  si te,  most o f t e n  w i t h i n  t h e  c o n t i n e n t a l  
United States,  which m e e t s  s p e c i f i e d  cond i t ions  of  geometry, 
l i g h t i n g ,  and v i s i b i l i t y  through cloud cover .  P o t e n t i a l  EREP 
o p p o r t u n i t i e s  over  t h e  U.S. may occur  a t  va r ious  t i m e s  
throughout  t h e  c r e w ' s  working day. S ince  s p e c i f i c  EREP 
passes  cannot be f i rmly  scheduled u n t i l  a few hours b e f o r e  
t h e i r  occurrence,  s o m e  p o t e n t i a l  o p p o r t u n i t i e s  may be blocked 
by a previously-scheduled medical experiment. S u f f i c i e n t  
f l e x i b i l i t y  i s  no t  always a v a i l a b l e  t o  reschedule  t h e  medical 
experiment wi thout  v i o l a t i n g  t h e  medical c o n s t r a i n t s  d i scussed  
i n  t h e  fo l lowing  s e c t i o n s .  

A t  l e a s t  t w o  crewmen are r equ i r ed  t o  execute  an 
EREP pass .  One p repa res  for  and i n i t i a t e s  a maneuver of 
t h e  c l u s t e r  t o  a Z-local v e r t i c a l  a t t i t u d e .  T h i s  maneuver 
begins  a f t e r  s u n r i s e .  The o t h e r  crewman activates the exper i -  
ments. During passes  over the  t a r g e t ,  one man i s  r equ i r ed  a t  
t h e  experiment console  whi le  t h e  other t r a c k s  the t a r g e t  
through a viewing te lescope .*  One crewman i s  requ i r ed  post-  
pas s  t o  monitor t h e  maneuver back t o  a s o l a r - i n e r t i a l  o r i e n t a t i o n ,  
which i s  completed be fo re  sunse t .  The maximum t i m e  r equ i r ed  
fo r  t h i s  sequence would be around an hour ,  s i n c e  6 must be  less 
less than  50' f o r  maneuvers to  a l o c a l - v e r t i c a l  a t t i t u d e .  

V. Overall  Requirements f o r  Scheduling 
M092, M093, and M 1 7 1  

The o b j e c t i v e s  o f  M092 and M171 c a l l  f o r  a minimum 
of f i v e  t r i a l s  p e r  s u b j e c t  on t h e  SL-l/SL-2 miss ion ,  us ing  a l l  
t h r e e  crewmen a s  sub jec t .**  T r i a l s  of M093 are t o  be scheduled 
every  t h i r d  day fo r  each crewman dur ing  t h e  mission,  pe rmi t t i ng  

*Tracking a t a r g e t  through a t e l e scope  i s  r e q u i r e d  f o r  
Experiment S191 - I n f r a r e d  Spectrometer. 

**Only f ive  t r i a l s  p e r  s u b j e c t  are r equ i r ed  f o r  M092 by 
t h e  Experiment Requirements Document (ERD) p r e s e n t l y  i n  e f f e c t  
(Reference 3 ) ,  al though e i g h t  t r i a l s  p e r  subject have been 
inc luded  i n  b a s e l i n e  reference f l i g h t  p l ans .  Modes B and C 
of Experiment M 1 7 1  are being cance l l ed ,  and t h e  number of  
t r i a l s  of Mode A, Resting Metabolic R a t e  and Bicyc le  Ergometry, 
are be ing  inc reased  t o  f ive  on SL-2. Documentation of  these 
changes i s  be ing  processed.  
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e i g h t  t r i a l s  p e r  crewman throughout t h e  twenty-four day 
span a l l o t t e d  t o  experiments.  Th i s  r equ i r ed  frequency i s  
i n  b a s i c  c o n f l i c t  wi th  t h e  o b j e c t i v e  t o  schedule  a day o f f  
every seventh day dur ing  t h e  mission. I f  M093 i s  scheduled 
t o  l eave  days seven and four teen  f r e e ,  f o r  example, one 
t r i a l  p e r  subject w i l l  have t o  be scheduled on t h e  twenty- 
f i r s t  mission day. The sample schedules  cons t ruc t ed  i n  t h i s  
s tudy  g i v e  p r i o r i t y  t o  t h e  requi red  frequency of M093, moving 
t h e  day o f f  whenever necessary.  

T r i a l s  of  M092, M093,  and M 1 7 1  must a l l  be  scheduled 
i n  e i t h e r  t h e  l a t e  "morning" o r  l a t e  "af ternoon" of t h e  c r e w  
day, due t o  t h e  requirement f o r  t h r e e  hours  of f a s t i n g  by t h e  
s u b j e c t  p r i o r  t o  c o l l e c t i n g  t h i s  d a t a .  An a d d i t i o n a l  r equ i r e -  
ment is  t h a t  t r i a l s  of M092 or  M 1 7 1  f o r  t h e  same s u b j e c t  be 
scheduled a t  approximately t h e  same t i m e  of  day. Parameters 
be ing  measured i n  t h e s e  experiments a r e  s u b j e c t  t o  24-hour 
c y c l i c  v a r i a t i o n s  ( c i r c a d i a n  rhythms).  

I t  i s  also h igh ly  d e s i r a b l e  t o  schedule  M092, M093, 
and M 1 7 1  so t h a t  any one s u b j e c t  does no t  have t o  emplace and 
remove t h e  vectorcardiogram e l e c t r o d e s  more than  once i n  any 
one c r e w  day. T r i a l s  of  a l l  t h r e e  experiments r e q u i r e  t h e s e  
sensors .  Emplacement and removal of  t h e  e l e c t r o d e s  causes  
s k i n  i r r i t a t i o n ,  which i s  increased  by t h e  l e n g t h  of  t i m e  t h e  
senso r s  are i n  p l ace .  

Four p o s s i b l e  approaches t o  schedul ing t h e s e  t h r e e  
medical  experiments on SL-l/SL-2 are examined i n  t h i s  s tudy ,  
which may 

1. 

2.  

3. 

4 .  

- 

be descr ibed  q u a l i t a t i v e l y  as fol lows:  

Three t r i a l s  of t h e  same experiment f o r  
d i f f e r e n t  s u b j e c t s  i n  one day. 

Up t o  t h r e e  t r i a l s  of  d i f f e r e n t  experiments 
f o r  d i f f e r e n t  s u b j e c t s  on t h e  same day. 

One t r i a l  pe r  day t h a t  may inc lude  M092, 
M093, and M 1 7 1  i n  sequence f o r  t h e  same 
s u b j e c t  . 
Up t o  two t r i a l s  on one day t h a t  may 
inc lude  M092,  M093, and M 1 7 1  i n  sequence 
f o r  t h e  same sub jec t  t o  permi t  some days 
o f f .  

V I .  T r i a l s  of  One Experiment on t h e  Same Day 

The f i r s t  approach examined in t h i s  s tudy  i s  t o  
schedule  t r i a l s  of one experiment f o r  each of the t h r e e  crewmen 
on t h e  same day. With t r i a l s  o f  M093 scheduled every t h i r d  day, 
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it  i s  p o s s i b l e  t o  fit  i n  f i v e  days of M092 and f i v e  days of 
M171 with a v a r i a b l e  spacing of f o u r  t o  s i x  days between 
t r i a l s  of each experiment f o r  t h e  same s u b j e c t .  Days on which 
t h e  var ious  t r ia l s  are scheduled i n  t h e  sample t i m e l i n e  are 
summarized i n  Table  I ,  which corresponds t o  F igure  A-1  i n  t h e  
Appendix. 

This  s o l u t i o n  permits a day o f f  f o r  a l l  t h r e e  
crewmen on days seven,  fou r t een ,  and twenty-two, b u t  no t  
twenty-one. I f  t h e  frequency of  days o f f  w e r e  deemed t o  
t a k e  p r i o r i t y  over  t h e  M093 requirements ,  t h r e e  t r i a l s  of  
M093 could be moved from t h e  t w e n t y - f i r s t  t o  t h e  twenty- 
second c r e w  day. 

The sample schedule  i n  F igure  A-1  shows one medical 
t r i a l  i n  t h e  l a te  "morning" o p p o r t u n i t i e s  and t w o  t r i a l s  i n  
l a t e  "af te rnoon"  o p p o r t u n i t i e s  on days when a medical exper i -  
ment i s  scheduled. T r i a l s  of M171 cannot be rescheduled 
from "af ternoon" t o  "morning" o r  v i c e  versa t o  make s p e c i f i c  
o p p o r t u n i t i e s  a v a i l a b l e  f o r  EREP. S u f f i c i e n t  f l e x i b i l i t y  
does e x i s t  t o  schedule  two t r ia l s  of M092 i n  t h e  l a t e  
"morning" by schedul ing lunch l a t e r  than  normal. A uniform 
t r ea tmen t  of  M092 i s  requi red  throughout  t h e  miss ion ,  however, 
t o  schedule  a l l  t r i a l s  f o r  each s u b j e c t  a t  approximately t h e  
same t i m e  of  day. M093 can be d i s t r i b u t e d  i n  any d e s i r e d  
manner, s i n c e  a l l  t r i a l s  a r e  r e l a t i v e l y  s h o r t  (43 minu tes ) ,  
and t h e r e  i s  no requirement t o  schedule  each s u b j e c t  a t  
approximately t h e  same t i m e  of day. 

An important  l i m i t a t i o n  of  schedul ing  M092, M093, 
and M171 i n  t h e  manner depic ted  i n  Table  I i s  t h a t  no d a t a  
i s  ob ta ined  f o r  M171 u n t i l  t h e  f o u r t h  m i s s i o n  day. M092 i s  
a l so  concluded t w o  days ear l ier  than  necessary  on t h e  twenty- 
t h i r d  mission day. Obtaining s o m e  data f o r  each experiment 
as e a r l y  i n  t h e  mission a s  p o s s i b l e  i s  an important  schedul ing 
o b j e c t i v e  o f  each of t h e s e  experiments.  A second cons ide ra t ion  
i s  t h a t  t h e  d a t a  f o r  each experiment covers  only twenty-two 
days o u t  of  a p o s s i b l e  twenty-four. 

VII. T r i a l s  of  D i f f e r e n t  Experiments on t h e  Same Day 

ob ta ined  e a r l y  i n  t h e  mission by schedul ing t r i a l s  of M092, 
M093, and M171 f o r  d i f f e r e n t  s u b j e c t s  on t h e  same day. This  
approach r e q u i r e s  schedul ing one t r i a l  of  M093 on each of 
t h e  24 mission days devoted t o  experiments ,  i nc lud ing  days 
seven, f o u r t e e n ,  and twenty-one. A non-uniform spac ing  between 
t h e  f i v e  t r i a l s  p e r  s u b j e c t  of t h e  o t h e r  t w o  experiments ils 
r e q u i r e d  t o  main ta in  a r o t a t i o n  of s u b j e c t s  w i t h i n  a day. 

Some d a t a  on each of t h e s e  experiments can be 
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TABLE I 

TRIALS OF ONE EXPERIMENT ON THE SAME DAY 

Day 

2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Is t Crewman 2nd Crewman 

M092 M092 
M093 M093 
M171 M171 

M093 M093 

M092 
M093 
M171 

M093 
M092 

M093 
M171 

M093 
M092 
M171 
M093 

M092 
M093 
M171 

M092 
M093 
M171 

M093 
M092 

M093 
M171 

M093 
M092 
M171 
M093 

M092 
M093 
M171 

3rd Crewman 

M092 
M093 
M171 

M093 

M092 
M093 
M171 

M093 
M092 

M093 
M171 

M093 
M092 
M171 
M093 

M092 
M093 
M171 
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T r i a l s  l a t e  i n  t h e  mission a r e  given a closer spac ing ,  
where r equ i r ed ,  because some experience a l r eady  e x i s t s  
with space missions up t o  fou r t een  days (Gemini VII). 
Days on which t h e  va r ious  t r i a l s  are scheduled i n  t h e  
sample t i m e l i n e  are summarized i n  Table 11, which 
corresponds t o  F igure  A-2 i n  t h e  Appendix. 

t h a t  it does n o t  permi t  a day o f f  every seventh miss ion  
day. A t  t h e  very minimum, one t r i a l  of  M093 would have 
t o  be  performed on days o f f ,  which could be  chosen as 
days seven, fou r t een ,  and twenty-one. M093 would have 
a minimum impact on t h e  span of t i m e  o f f  f o r  t h e  s u b j e c t  
and observer  dur ing  t h e s e  days ,  s i n c e  it i s  scheduled 
j u s t  b e f o r e  d inne r .  

A major problem w i t h  t h i s  second approach i s  

The sample schedule i n  F igure  A-2 shows M092 

A s  i n  t h e  f i r s t  approach, M093 can be resched- 

scheduled i n  l a t e  "morning" o p p o r t u n i t i e s  and M 1 7 1  
scheduled i n  l a t e  "af ternoon" o p p o r t u n i t i e s ,  followed 
by M093. 
u l e d  as d e s i r e d  t o  accommodate EREP coverage. Once a 
s p e c i f i c  oppor tuni ty  has been chosen f o r  t h e  o t h e r  t w o  
experiments ,  they must be scheduled c o n s i s t e n t l y  a t  t h e  
same t i m e  of day throughout t h e  mission.  

This  second approach has  t w o  advantages over  
t h e  f i r s t  approach. 
of t h e s e  medical experiments can be examined on t h e  
ground be fo re  another  t r i a l  i s  run of  t h e  s a m e  exper i -  
ment, i n  case t h e r e  i s  any malfunct ion.  Second, t h e r e  
is  no need t o  schedule  lunch a t  o t h e r  than  t h e  normal 
t i m e ,  except  t o  accommodate ATM or EREP experiments.  

F i r s t ,  d a t a  c o l l e c t e d  i n  one run 

VIII. Scheduling M092, M093, and M 1 7 1  i n  a 
S i n g l e  T r i a l ,  as Needed -- One p e r  Day 

An a l t e r n a t i v e  technique,  p r e s e n t l y  under 
c o n s i d e r a t i o n  a t  MSC, i s  t o  schedule  a s i n g l e  t r i a l  
t h a t  i n c l u d e s  M092, M093, and M 1 7 1  i n  t h a t  o r d e r  f o r  
t h e  same s u b j e c t ,  when a l l  t h r e e  experiments are due 
t o  be scheduled." This  sequence can be  c a r r i e d  o u t  
w i thou t  de l ay  between experiments only i f  t h e  p rev ious ly  
r e q u i r e d  de lay  between t r i a l s  of M093 and M 1 7 1  f o r  

*Reference 6 sugges ts  t h a t  t h i s  approach be 
cons idered .  
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Day 

2 

3 
4 

5 

6 

7 

8 

9 

1 0  

11 

1 2  

13 

14 
15 
1 6  

1 7  

1 8  

1 9  

2 0  

2 1  

2 2  

2 3  

2 4  

2 5  

TABLE I1 

TRIALS OF DIFFERENT EXPERIMENTS ON ONE DAY 

1st C r e w m a n  

M092 

M171 

M093 

M093 

M092 

M171 

M093 

M092 
M093 

M171 

M093 

M092 

M093 

M171 

M093 

M092 

M171 

M093 

2 n d  Crewman 

M093 

M092 

M171 

M093 

M093 

M092 

M171 

M093 

M093 

M092 

M171 

M093 

M092 

M093 

M171 

M093 

M092 

M171 

3rd C r e w m a n  

M171 

M093 

M092 

M093 

M171 

M093 

M092 

M093 

M171 

M093 

M092 

M093 

M171 

M092 

M093 

M171 

M093 

M092 
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t h e  same s u b j e c t  is  waived.* The combined t r i a l  w i l l  
t a k e  around t w o  and a h a l f  hours by c u r r e n t  estimates. 
This  technique reduces t h e  t o t a l  t i m e  t h e  vec torcard io-  
gram senso r s  are i n  p l a c e  as w e l l  as t h e  t o t a l  number 
of t i m e s  each crewman has  t o  emplace and remove them. 
Although t h e  sensors  are i n  p l ace  f o r  a longer  pe r iod  
of t i m e  f o r  a combined t r i a l ,  each crewman w i l l  have 
t o  s e r v e  as s u b j e c t  only once every  t h i r d  day, t h e  
r equ i r ed  frequency f o r  M093. 

One p o s s i b l e  schedule us ing  t h i s  approach 
would con ta in  a combined t r i a l  every day from t h e  
second c r e w  day t o  t h e  twen ty - f i f th  c r e w  day, r o t a t i n g  
s u b j e c t s  between days.  Days on which t h e  va r ious  
t r i a l s  could be scheduled a r e  shown i n  Table 111. 
E i t h e r  a l l  t r i a l s  would have t o  be scheduled i n  l a t e  
"morning" o p p o r t u n i t i e s ,  o r  a l l  t r i a l s  would have t o  
be scheduled i n  l a t e  "af ternoon" o p p o r t u n i t i e s ,  except  
where M093 i s  scheduled alone. 

This  schedule  would have no  days dur ing  t h e  
miss ion  t h a t  are completely f r e e  of medical experiments.  
I t  would be p o s s i b l e  t o  schedule days seven, f o u r t e e n ,  
and twenty-one as days o f f  with t h e  except ion  t h a t  one  
combined medical t r i a l  must be performed on each of t h e s e  
days. Each crewman would have t o  s e r v e  as s u b j e c t  on a 
day o f f  on ly  once dur ing  t h e  mission.  

An  advantage of t h i s  approach i s  t h a t  a l l  
t r i a l s  can be scheduled l a t e  i n  t h e  day, l eav ing  approxi- 
mately seven and a h a l f  hours f r e e  of  medical experiments.  
If t h e  crew day i s  phased s o  t h a t  t h e  b e s t  l i g h t i n g  over  
t h e  U . S .  i s  cen te red  w i t h i n  these Seven and a h a l f  hours ,  
t h e r e  would be a minimum amount of i n t e r f e r e n c e  between 
t h e s e  medical experiments and real-time schedul ing of EREP 
experiments.  

*M093 involves  ergometer e x e r c i s e  a t  a r e l a t i v e l y  
l o w  l e v e l  (150 w a t t s )  f o r  t w o  minutes.  I n  t h e  judgment 
o f  t h e  p r i n c i p a l  i n v e s t i g a t o r ,  t h i s  s h o r t  pe r iod  of 
e x e r c i s e  w i l l  n o t  have s i g n i f i c a n t  carry-over e f f e c t s  
on M171 if performed sooner than  t w o  hours on t h e  
same s u b j e c t  (Reference  6 ) .  The ground r u l e s  i n  t h e  
Appendix r e q u i r e  a two-hour de l ay  a f t e r  e x e r c i s e  b e f o r e  
performing M 1 7 1 .  
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TABLE I11 

ONE SEQUENTIAL TRIAL ON EACH EXPERIMENT DAY 

Day 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  
11 

1 2  

1 3  

1 4  
15  

1 6  

1 7  

1 8  

1 9  

2 0  

2 1  

22  

2 3  

2 4  

2 5  

1st Crewman 

M092/M093/M171 

2 n d  Crewman 3rd Crewman 

-- 
M092/M093/M171 

-- 
M093 -- 

M093 
-- M093 

M093 

M093 
-- M093 

M093 

M093 
-- M093 

M092/M093/M171 
-- 
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I X .  Schedulinq Up t o  Two Sequent ia l  T r i a l s  on One Day 

I t  i s  a l so  p o s s i b l e  t o  schedule  two s e q u e n t i a l  
t r i a l s  on t h e  same day, one i n  t h e  l a t e  "morning" and one 
i n  t h e  l a t e  "af ternoon" of t h e  crew day. Days on which 
t h e  va r ious  t r i a l s  could be scheduled are shown i n  Table I V .  
This  s t r a t e g y  l eaves  every  t h i r d  day f r e e  of any t r i a l s  of  
M092, M093, o r  M 1 7 1 .  Days seven, t h i r t e e n ,  and n ine teen  
could be chosen as days o f f ,  f o r  example. 

Very l i t t l e  f l e x i b i l i t y  e x i s t s  t o  accommodate 
real-time schedul ing of  EREP on days con ta in ing  two 
s e q u e n t i a l  t r i a l s  of  M092,  M093, and M 1 7 1 .  There a r e  f i v e  
days dur ing  t h e  mission on which two medical t r i a l s  are 
scheduled t h a t  i nc lude  a l l  t h r e e  experiments.  This  l i m i t a t i o n  
would be s i g n i f i c a n t  only i f  t h e  days on which EREP can be 
performed happened t o  be concentrated around t i m e s  when two 
combined t r i a l s  are scheduled. 

X.  Summary 

Trade-offs e x i s t  i n  schedul ing M092, M093, and 
M 1 7 1  wi th  r e s p e c t  t o  p r e s e n t  ground r u l e s  f o r  d a i l y  c r e w  
ac t iv i t i e s ,  t i m e  f o r  days o f f  du r ing  t h e  mission,  and 
maximum a v a i l a b i l i t y  of EREP o p p o r t u n i t i e s .  Four p o s s i b l e  
approaches t o  schedul ing these t h r e e  medical  experiments 
on SL-l/SL-2 are reviewed w i t h  r e s p e c t  t o  t h e s e  t o p i c s .  
The f i r s t  t w o  schedule  up t o  three s e p a r a t e  t r ia l s  on one 
c r e w  day wi th  a r o t a t i o n  of s u b j e c t s  w i t h i n  the day. Two 
a l t e r n a t i v e  approaches schedule t h e  t h r e e  experiments 
s e q u e n t i a l l y  i n  a s i n g l e  t r i a l  f o r  t h e  same s u b j e c t ,  when 
t r i a l s  of a l l  t h r e e  experiments are  r equ i r ed .  

1. Three t r i a l s  of t h e  same experiment 
on one day (Table I )  

2 .  Up t o  t h r e e  t r i a l s  of  d i f f e r e n t  
experiments on t h e  same day (Table 11) 

3. One s e q u e n t i a l  t r i a l  p e r  day (Table  111) 

4 .  Two s e q u e n t i a l  t r i a l s  on one day, as 
needed, t o  permit  some days o f f  (Table I V ) .  

Looking f i r s t  a t  medical a s p e c t s ,  c o n s t r a i n t s  
s t a t e d  i n  t h e  Appendix are m e t  by a l l  f o u r  schedules  
w i t h  one except ion.  Ergometer exercise dur ing  M093 i s  
n o t  regarded as a c o n s t r a i n t  on performing M 1 7 1  s e q u e n t i a l l y  
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Day 

2 
3 
4 

5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

TABLE IV 

TWO SEQUENTIAL TRIALS ON SOME EXPERIMENT DAYS 

2nd Crewman 3rd Crewman 
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f o r  t h e  same s u b j e c t .  This  i s s u e  i s  never r a i s e d  i n  t h e  
f i r s t  t w o  approaches,  s i n c e  t h e  same s u b j e c t  performs only 
one  t r i a l  on any given day. 

Emplacement and removal of  t h e  M093 e l e c t r o d e s  i s  
minimized by e i t h e r  of t h e  schedules i n  Tables  I11 and IV. 
The t o t a l  t i m e  t h e  e l e c t r o d e s  are i n  p l a c e  i s  a l so  minimized, 
b u t  they  remain i n  p l a c e  longer each t i m e  they  are worn. 

an uneven spacing f o r  one of t h e  f i v e  t r i a l s  pe r  s u b j e c t  of 
M092 o r  M 1 7 1 ,  because t h e  same s u b j e c t  must perform M093 
only  a t  i n t e r v a l s  of every t h r e e  days.  
w i th in  a day, as i n  Tables  I and 11, permi ts  a more even 
spacing of t h e s e  f i v e  t r i a l s ,  a l though some t r i a l s  are 
s t i l l  scheduled c l o s e r  t oge the r  t han  o t h e r s .  

Both of  t h e  schedules i n  Tables  111 and IV r e q u i r e  

Rotat ing s u b j e c t s  

Data f o r  a l l  t h r e e  medical experiments i s  ob ta ined  
ear l ies t  i n  t h e  mission w i t h  t h e  schedule  summarized i n  
Table IV. One t r i a l  of  each experiment f o r  a l l  crewmen has 
been completed by t h e  t h i r d  c r e w  day. 
i n  Tables I1 and I11 g a t h e r  s o m e  d a t a  f o r  a l l  three exper i -  
ments on t h e  second mission day, b u t  do not  complete t h e  c y c l e  
f o r  a l l  t h r e e  crewmen u n t i l  t h e  f o u r t h  mission day. 

The schedules  summarized 

The schedules  i n  Tables I1 and I11 do permit  review 
of one d a y ' s  d a t a  on t h e  ground b e f o r e  the nex t  t r i a l  of  
each experiment i s  t o  be run. They a l so  permit  schedul ing 
of lunch a t  t h e  normal t i m e  f o r  a l l  crewmen, un le s s  o t h e r  
f a c t o r s  such as an EREP oppor tuni ty  c a l l  f o r  reschedul ing 
lunch on a p a r t i c u l a r  day. 

Turning t o  t h e  impact of t h e s e  schedules  on o t h e r  
a c t i v i t i e s ,  only t w o  of  t h e  f o u r  schedules  provides  days o f f  
dur ing  t h e  mission.  The schedule summarized i n  Table  I 
permi ts  days o f f  on t h e  seventh and f o u r t e e n t h  mission days ,  
as d e s i r e d ,  b u t  de l ays  t h e  t h i r d  day o f f  u n t i l  t h e  twenty- 
second mission day i n  order  t o  main ta in  t h e  r equ i r ed  frequency 
fo r  M093. The schedule  summarized i n  Table  IV permi ts  days 
of f  a t  i n t e r v a l s  of s i x  or  n ine  days between. A t  l e a s t  one 
t r i a l  of M093 would have t o  occur  on days o f f  i n  t h e  o t h e r  
t w o  schedules .  The schedule summarized i n  Table I11 would 
r e q u i r e  each crewman t o  serve  as s u b j e c t  i n  a medical t r i a l  
on only  one day o f f ,  if these  days are chosen as seven, 
fou r t een ,  and twenty-one. 

The l a t e  "af ternoon" p o r t i o n  of t h e  c r e w  day i s  
unava i l ab le  f o r  systems housekeeping on days when medical 
t r i a l s  are scheduled a t  t h i s  t i m e ,  because one crewman is 
a t  t h e  ATM console .  By assumption, systems housekeeping 
t a s k s  w i l l  be scheduled a t  o t h e r  t i m e s  dur ing  t h e  day under 
t h e s e  circumstances. All schedules  r e q u i r e  some adjustment 
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of systems housekeeping t i m e ,  u n l e s s  t h e  approach o u t l i n e d  
i n  Table I11 happened t o  p u t  a l l  medical t r i a l s  i n  l a t e  
"morning" o p p o r t u n i t i e s .  

T r i a l s  of M092 and M171 cannot be rescheduled 
from l a t e  "morning" t o  l a t e  "af ternoon" o p p o r t u n i t i e s  and 
v i c e  ve r sa  on a real-time basis i n  any of  t h e  schedules .  
Some blocking of p o t e n t i a l  EREP o p p o r t u n i t i e s  may be expected 
f r o m  these experiments.  
schedule  o u t l i n e d  i n  Table 111, where a l l  medical t r i a l s  can 
be scheduled i n  t h e  l a te  "af ternoon".  I f  accep tab le  l i g h t i n g  
for  EREP i s  l i m i t e d  t o  a span of about  seven and a ha l f  hours 
over  t h e  U.S., t h e  twenty-four hour c r e w  day can be phased 
so t h a t  medical experiments do n o t  i n t e r f e r e  d i r e c t l y  w i t h  

T h e  only p o s s i b l e  except ion  i s  t h e  

EREP o p p o r t u n i t i e s .  

1 0  2 5-BHC- li B./H. Crane 

Attachment 
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APPENDIX - SAMPLE TIMELINES FOR M092, M093, AND M171 

I. In t roduc t ion  

Two sample t ime l ines  f o r  schedul ing Experiments 
M092, M093, and M 1 7 1  are presented i n  t h i s  appendix. Both 
a r e  developed from t h e  same s e t  of o b j e c t i v e s  and c o n s t r a i n t s ,  
l i s t e d  i n  t h e  fol lowing t w o  s e c t i o n s .  I n  t h e  f i r s t  sample 
schedule  (F igure  A - 1 1 ,  t h e  o b j e c t i v e  t o  schedule  days o f f  
from r o u t i n e  experiment a c t i v i t y  i s  given p r i o r i t y  over  t h e  
o b j e c t i v e  t o  o b t a i n  some d a t a  on each experiment a s  e a r l y  
i n  t h e  mission as poss ib l e .  The second schedule  (F igure  A-2)  
r e v e r s e s  t h i s  p r i o r i t y .  T r i a l s  of medical experiments are 
p laced  a r b i t r a r i l y  j u s t  p r i o r  t o  meals wi th  a minimum d i s -  
placement of lunch,  when requi red .  A l l  of t h e  c o n s t r a i n t s  
l i s t e d  i n  Sec t ion  I11 are m e t  by both  schedules .  

The purpose of t hcse  t i m e l i n e s  i s  simply t o  
i l l u s t r a t e  problems th;dt c u r r e n t l y  e x i s t  i n  meeting t h e  
schedul ing  objectives l i s t e d  i n  Sec t ion  11. C r e w  t i m e  
r equ i r ed  f o r  daJ ly  t a s k s  is  blocked o u t ,  and t h e  t h r e e  
medical e x p z i m e n t s  are scheduled i n  accep tab le  r e l a t i o n -  
s h i p s  tt- chese a c t i v i t i e s .  More d e t a i l e d  schedul ing  would 
have co account f o r  many o t h e r  f a c t o r s  t h a t  are no t  r equ i r ed  
Z o r  an o v e r a l l  look a t  t h e  problem. 

11. Objec t ives  

The fol lowing schedul ing o b j e c t i v e s  a r e  used as a 
b a s i s  f o r  t h e  a n a l y s i s  contained i n  t h i s  memorandum: 

1. Daily crew a c t i v i t y  dur ing  t h e  on -o rb i t  phases 
of  

a.  

b. 

C.  

t h e  miss ion  i s  as  shown i n  F igu re  1, 3. 

A fourteen-hour pe r iod  dur ing  each day i s  
f u l l y  committed t o  d a i l y  a c t i v i t i e s  t h a t  
i nc lude  d inne r ,  miss ion  planning,  of f -duty ,  
s l e e p ,  b r e a k f a s t ,  and o t h e r  a c t i v i t i e s  as 
shown. 

A one-hour lunch per iod  i s  normally scheduled 
f o r  a l l  t h r e e  crewmen s i x  hours a f t e r  awakening. 
One of t h e  t h r e e  crewmen remains a t  t h e  ATM 
console  during lunch. 

A c t i v i t i e s  ass igned t o  M071 are scheduled i n  
half-hour  per iods fol lowing b r e a k f a s t  and 
lunch f o r  each crewman and i n  f i f teen-minute  
per iods  during t h e  "evening" o f  the c r e w  day. 



BELLCOMM. INC.  - A2 - 

2 .  

3 .  

4 .  

5. 

6. 

7 .  

d.  Systems housekeeping t a s k s  are  scheduled 
a r b i t r a r i l y  as t h r e e  one and one-half hour  
pe r iods  of one-man a c t i v i t y  a t  t h e  t i m e s  
shown i n  F igure  1. A r o t a t i o n  of t h e s e  
t a s k s  among t h e  crewman i s  d e s i r a b l e  du r ing  
each day. The d i s t r i b u t i o n  of t i m e  a c t u a l l y  
r equ i r ed  f o r  systems housekeeping may be 
expected t o  change somewhat as d e t a i l e d  t a s k s  
are i d e n t i f i e d  and scheduled i n d i v i d u a l l y .  

e. Personal  hygiene i s  scheduled i n  half-hour  
per iods  f o r  each crewman b e f o r e  and a f t e r  
s l e e p  and a t  some t i m e  dur ing  t h e  "af te rnoon"  
of t h e  c r e w  day, 

A day o f f  from r o u t i n e  experiment ope ra t ions  i s  t o  
occur  every seventh f u l l  day of  t h e  mission.  ATM 
o r  EREP experiments might be run  on one of t h e s e  
days,  however, i f  a s o l a r  f l a r e  o r  f avorab le  e a r t h -  
r e sources  oppor tuni ty  should occur .  

The ATM console  is t o  be manned almost cont inuous ly  
dur ing  hours normally devoted t o  experimentat ion,  
except  when t h e  c l u s t e r  i s  being maneuvered t o  a 
l o c a l - v e r t i c a l  a t t i t u d e  f o r  e a r t h  r e sources  exper i -  
ments. One a s t r o n a u t  eats lunch a t  t h e  console ,  i f  
necessary ,  t o  avoid i n t e r r u p t i o n  of ATM manning, 
and one man i s  a t  t h e  console f o r  one o r b i t  i n  t h e  
"evening" wh i l e  t h e  o t h e r s  are doing mission planning 
o r  a r e  o f f  du ty .  

T r i a l s  of M093, Vectorcardiogram, are t o  be scheduled 
a t  a frequency of every t h i r d  day f o r  each crewman. 

F ive  t r i a l s  p e r  crewman are r equ i r ed  f o r  a l l  t h r e e  
crewmen o f  bo th  M092,  I n - f l i g h t  LBNP, and M 1 7 1 ,  
Metabolic A c t i v i t y .  Presumably t h e  f i v e  t r ia l s  f o r  
each s u b j e c t  a r e  t o  be scheduled as evenly as 
p o s s i b l e  throughout t h e  miss ion ,  beginning as e a r l y  
as p o s s i b l e  and ending as l a t e  as p o s s i b l e .  To t h e  
e x t e n t  t h a t  an even spac ing  between t r i a l s  i s  not  
p o s s i b l e ,  i t  is  assumed t h a t  a h igher  frequency of 
t r i a l s  i s  of  m o s t  i n t e r e s t  l a t e  i n  t h e  mission.  

One t r i a l  p e r  s u b j e c t  of  M092, M093, and M 1 7 1  should 
be scheduled a s  e a r l y  i n  t h e  mission as p o s s i b l e .  

I t  i s  assumed t h a t  emplacement of t h e  vectorcardiogram 
e l e c t r o d e s  f o r  M092, M093, or M 1 7 1  should n o t  he  
r e q u i r e d  m o r e  than  once p e r  day  f o r  the same crewman 
i f  it can poss ib ly  be avoided. 
t h e  senso r s  causes  s k i n  i r r i t a t i o n .  

Emplacing and removing 
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111. Constraints 

Scheduling of these objectives as blocks of crew 
time is subject to the following constraints for purposes 
of this study: 

1. 

2. 

3. 

4 .  

5. 

6. 

7. 

8 .  

9. 

Sleep occurs every twenty-four hours,with no 
changes in the schedule of the surrounding 
activities from dinner to E1071 following 
breakfast. 

Deviations in scheduling lunch of up to one 
hour may be tolerated, if required. 

Experiments must be scheduled between the second 
full crew day of the mission and the twenty-fifth 
crew day to allow time for OWS activation and 
deactivation. 
reserved primarily for EVA. 

The twenty-sixth mission day is 

Experiments M092, M093, and M171 cannot be 
scheduled simultaneously, including preparation 
and deinstrumentation phases for each subject. 
Exclusion of simultaneous preparation and deinstru- 
mentation is based on a conservative assumption 
that only one subject at a time can occupy the area 
of the ESS. 

Test phases of M092, M093, and M171 should be 
preceded by at least three hours of fasting by the 
subject. 

Trials of M092 and M171 must be done at approximately 
the same time of day for each subject. 

Test phases of M093 must follow test phases of M092 
or M171 for the same subject by at least one-half 
hour. 

Test phases of M092 must follow ergometer exercise 
by the same subject during M093 or ~ 1 7 1  by at least 
two hours. 

Test phases of M171 must follow test phases of 
M093 for the same subject by at least two hours. 



I 

Y 
I 
v) 
. r'\ 

- c c  
5 9 9  

- 

- 

Y 
I 
v) 
. 
- 

7 

Y 
I 
u) 
. - 

! 

- 9 9  

I 

' ?  
! e  
i 6  
E 

c 

"1 
e c  

* - 

? 
I N  

f 
- -  

- 
H 

- 
I n 

- 
U 

t; 

H E H L 

> u c  
u 3  o n  

e 
2 5  

5 2  

L H E 

ut: 
U 3  
00 

I n 

ut: t;a 

I n 

> 
UI- 
u 3  
o n  

. 'D 

, z  

, 2  

1 

c c 

0 

m 
(1 z 
E 
a 

a 

Y 

= z  
W 
I- U 

4 
v) 

- 3  
a 

P 

W 

m 

P 

m 

N 

r 

0 

u z  
U 3  o n  

> u c  
u 3  c n  

(1 
z L  

si 
i f  

e 
O Z  
z z  

5 2  
Hf 

- 

t 
W 

e 
W 
a 

a 
0 
u 
I 
z 
0 
W 

t; 
v) A 

9 a c 
L 

c 

a 
a 

P 

W 

3 

U 

c 
9 

c 
9 

e 
9 

c 
9 

E - 
m 

L L E H 

W m 



E 

u c  
Y 3  o n  

-I" 

-2 

-2 

-: 

_ -  
r 

-5? 

- 0 ,  

W z 
E 
a 

- m  5 
Y 

K 
W 

t a 
-I- 3 P 

VI 
K 

- w  

-In 

- 0  

- m  

- N  

- r  

- 0  

7 
e 
9 t 9 W 

I- 

I 

I- 
W 

H I n 



. 
- z  

-Y) 
c 

- f  

- m  
c 

-N  e 

r r 

- 0  c 

-m 
0 
I 
3 
Y 

-=I; 
W 

t a 
a 

--IS 
v) 

I 

- fn 

-In 

-* 

-0  

- N  

-c 

- 0  

I 

u c  
u 3  o n  

1 

I - 
I- 
9 

K 

L c IC z 

I- 

$ 

q 9  I- I- 
W 
a 

3 

:I 
c 

6 
I 

I- 

$ 

3 

E 

:I 
c 

6 
I 

I- 

$ 

I- 

9 

01s 

:I 
r 

6 
I 

I- 
$ 

r 

6 
I 

I- 
d 

I- I- 
4 9 

I r 6 I 

8 
v) A 

4: a 
I- 

N a 
a 
(1 

W 

3 

U 

E 4 
r 

IC 0 
I 

I- 
4 

i 6 I r 

I- 

9 

c 
I- 

8 

$ 

- 
I- 

- 
I a. 

I- 
9 
- 
I n 

-I- 
I 

N m I- 



e 

c 
9 

c 
9 

.= c 

f 

$! 

1 

c c 

5! 

m 

(1 z 

m a  

a 

t a 
* a  

E 

5 
Y 

W 

rn 
3 

In 

.v) 

.e 

- W  

-N 

-c 

- 0  

1” 

- 
H 

> u c  
u 3  o n  

- 
h 

> 
U C  
u 3  o n  

- 
H 

> u c  
u 2  
o n  

4- H 

> u c  u 2  o n  

h 

- -  
c - 2  

t a n 

a e 
0 

: rn 
W 

f 
z 
0 

c 
9 

I- 
9 

I- 
9 

I- 

9 
c 
9 

01 

4 
r 

6 
I 

I- a 
Y 

I- 
W 
a 

4 
r 

6 
I 

1 ;  
c 

6 
I 

1 
c 

6 
E 

1 
c 

6 
E 

-1 
c 

6 
I 

c c 

6 1 %  I 

+ 
9 1 

1 
c 

6 
I 

c 
9 9 

c 
Y 
a c 

4 1 
1 

E 
0 
I 

e 
9 

H 
c 
N 

+ e 
9 2 

4 
c 
I- P 

9 

H 

I- 

Zl 
E P 

9 
I- 

I P 

N N 

E 
0 
I 

9 

r 

s 

P 
+ 

v) s N 

I- 
W 
a 

H H 

f In 
c 



BELLCOMM. INC.  

Subject: Scheduling of Three Skylab 
Medical Experiments - Case 610 

Distribution List 

NASA Headquarters 

H. 
J. 
W. 
J. 
T. 
T. 
A. 
M. 
W. 

Cohen/MLR 
H. Disher/MLD 
B. Evans/MLO 
P. Field, Jr./MLP 
E. Hanes/MLA 
A. Keegan/MTE 
S. Lyman/MR 
Savage/MLT 
C. Schneider/ML 

Bellcomm 

A. P. Boysen 
J. P. Downs 
D. R. Hagner 
W. G. Heffron 
J. J. Hibbert 
J. Z. Menard 
I. M. Ross 
P. F. Sennewald 
R. V. Sperry 
J. W. Timko 
R. L. Wagner 
M. P. Wilson 
Division 101 Supervision 
All Members Division 102 
Department 1024 Files 
Central Files 
Library 

From: B. H. Crane 


